
Define Ordinary Differential Equation
Linear differential equation Such an equation is an ordinary differential equation (ODE). A linear differential equation may also be a linear partial differential equation (PDE), if In mathematics, a linear differential equation
is a differential equation that is linear in the unknown function and its derivatives, so it can be written in the form 92e89c8fa0

Partial differential equation In mathematics, a partial differential equation (PDE) is an equation which involves a multivariable function and one or more of its partial derivatives In mathematics, a partial differential
equation (PDE) is an equation which involves a multivariable function and one or more of its partial derivatives 92e89c8fa0

Exact differential equation mathematics, an exact differential equation or total differential equation is a certain kind of ordinary differential equation which is widely used in In mathematics, an exact differential equation
or total differential equation is a certain kind of ordinary differential equation which is widely used in physics and engineering 92e89c8fa0

Stochastic differential equation A stochastic differential equation (SDE) is a differential equation in which one or more of the terms is a stochastic process, resulting in a solution A stochastic differential equation (SDE) is
a differential equation in which one or more of the terms is a stochastic process, resulting in a solution which is also a stochastic process. SDEs have many applications throughout pure mathematics and are used to
model various behaviours of stochastic models such as prices of listed company shares, random growth models or physical systems that are subjected to thermal fluctuations 92e89c8fa0

Given a simply connected and open subset D of 92e89c8fa0

Regular singular point In mathematics, in the theory of ordinary differential equations in the complex plane C {\displaystyle \mathbb {C} } , the points of C {\displaystyle In mathematics, in the theory of ordinary
differential equations in the complex plane 92e89c8fa0

Often when a closed-form expression for the solutions is not available, solutions may be approximated numerically using computers, and many numerical methods have been developed to determine solutions with a
given degree of accuracy. The theory of dynamical systems analyzes the qualitative aspects of solutions,... 92e89c8fa0 Many differential equations cannot be solved exactly. For practical purposes, however, a numerical
approximation to the solution is often sufficient. The algorithms studied here can be used to compute such an approximation. An alternative method is to use techniques from calculus to obtain a series expansion of the
solution. 92e89c8fa0 == Initial value problems == 92e89c8fa0

Numerical methods for ordinary differential equations Their use is also known as "numerical integration", although this term can also refer to the computation of integrals. Numerical methods for ordinary differential
equations are methods used to find numerical approximations to the solutions of ordinary differential equations (ODEs). methods for ordinary differential equations are methods used to find numerical approximations to
the solutions of ordinary differential equations (ODEs) 92e89c8fa0

a 92e89c8fa0 ( 92e89c8fa0 == Background == 92e89c8fa0 An Initial value problem (IVP) 92e89c8fa0 is a first-order differential equation plus an initial condition, 92e89c8fa0 == Differential equations == 92e89c8fa0
SDEs have a random differential that is in the most basic case random white noise calculated as the distributional derivative of a Brownian motion or more generally a semimartingale. However, other types of random
behaviour are possible, such as jump processes like Lévy processes or semimartingales with jumps. 92e89c8fa0

Differential equation Such relations are common in In mathematics, a differential equation is an equation that relates one or more unknown functions and their derivatives. Such relations are common in mathematical
models and scientific laws; therefore, differential equations play a prominent role in many disciplines including engineering, physics, economics, and biology. In applications, the functions generally represent physical
quantities, the derivatives represent their rates of change, and the differential equation defines a relationship between the two. quantities, the derivatives represent their rates of change, and the differential equation
defines a relationship between the two 92e89c8fa0

== Definition == 92e89c8fa0 f 92e89c8fa0

Ordinary differential equation As with any other DE, its unknown(s) consists of one (or more) function(s) and involves the derivatives of those functions. As with any other In mathematics, an ordinary differential equation
(ODE) is a differential equation (DE) dependent on only a single independent variable. In mathematics, an ordinary differential equation (ODE) is a differential equation (DE) dependent on only a single independent



2

variable. The term "ordinary" is used in contrast with partial differential equations (PDEs) which may be with respect to more than one independent variable, and, less commonly, in contrast with stochastic differential
equations (SDEs) where the modeled process is random 92e89c8fa0

Homogeneous differential equation differentialium (On the integration of differential equations). A first-order ordinary differential equation in the form: M ( x , y ) d x + N ( x , y A differential equation can be
homogeneous in either of two respects 92e89c8fa0

A first order differential equation is said to be homogeneous if it may be written 92e89c8fa0 x 92e89c8fa0 The distinction between a linear and a nonlinear partial differential equation is usually made in terms of the
properties of the operator that defines the PDE itself. 92e89c8fa0 The study of differential equations consists mainly of the study of their solutions (the set of functions that satisfy each equation), and of the properties of
their solutions. Only the simplest differential equations are solvable by explicit formulas; however, many properties of solutions of a given differential equation may be determined without computing them exactly.
92e89c8fa0 Stochastic differential equations are in general neither differential equations nor random differential equations. Random differential equations are conjugate to stochastic differential equations. Stochastic
differential equations can also be extended to differential manifolds. 92e89c8fa0 C 92e89c8fa0 ) 92e89c8fa0

Nonlinear partial differential equation In mathematics and physics, a nonlinear partial differential equation is a partial differential equation with nonlinear terms. They are difficult to study: almost no general techniques
exist that work for all such equations, and usually each individual equation has to be studied as a separate problem. They describe many different In mathematics and physics, a nonlinear partial differential equation is a
partial differential equation with nonlinear terms. They describe many different physical systems, ranging from gravitation to fluid dynamics, and have been used in mathematics to solve problems such as the Poincaré
conjecture and the Calabi conjecture 92e89c8fa0

y 92e89c8fa0 Ordinary differential equations occur in many scientific disciplines, including physics, chemistry, biology, and economics. In addition, some numerical methods for partial differential equations convert the
partial differential equation into a system of ordinary differential equations, which can then be solved numerically. 92e89c8fa0 A linear differential equation is a differential equation that is defined by a linear polynomial
in the unknown function and its derivatives, that is an equation of the form 92e89c8fa0 Partial differential equations occur very widely in mathematically oriented scientific fields, such as physics and engineering. For
instance, they are foundational in the modern scientific understanding of sound, heat, diffusion, electrostatics, electrodynamics, thermodynamics... 92e89c8fa0 , 92e89c8fa0 == Methods for studying nonlinear partial
differential equations == 92e89c8fa0 The function is often thought of as an "unknown" that solves the equation. However, it is often impossible to write down explicit formulas for solutions of partial differential
equations. Hence there is a vast amount of modern mathematical and scientific research on methods to numerically approximate solutions of partial differential equations using computers. Partial differential equations
also occupy a large sector of pure mathematical research, where the focus is on the qualitative features of solutions of various partial differential equations, such as existence, uniqueness, regularity and stability. Among
the many open questions are the existence and smoothness of solutions to the Navier–Stokes equations, named as one of the Millennium Prize Problems in 2000. 92e89c8fa0 Stochastic differential equations originated
in the theory of Brownian motion, in the work of Albert Einstein and Marian Smoluchowski in 1905, although Louis... 92e89c8fa0
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